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MIL-S-18500/74E
17 October 19G7
SUPERSEDING
MIL-S$-19500/74D
20 March 1964
(See 6.3)

MILITARY SPECIFICATION

. SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, MEDIUM-POWER,
' TYPES 2N407, 2N498, 2N656, AND 2NG657

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN, silicon, medium-power
transistors.

1.2 Physical dimensions. See figure 1 (TO-5).

1.3 Maximum ratings,

PV 34 - N N 7
Types Ty= 25°C|Tgs 28°cC Yeso | "ceo | VEBO Tetg
W w Ve | wvde | wde c
2N497, 2N656 0.8 4 60 60 8 | -65to+200
2N498, 2N857 0.8 4 100 100 8 -85 to +200

1/ Derate linearly 4.6 mW/°C for T, >25° C.
2/ Derate linearly 23 mW/°C for T¢c >25° C.

1.4 Primary electrical characteristics. (At: T = 25° C.)

/
hpg hpg ¥/ Inge ) Veg (sat)l vpe Y/
I = 50 mAde | 1o = 200 mAdce | I = 30 mAde | 1o = 200 mAdc | Ig = 200 mAde
f= 10 MHz
2N497 | 2N656 | 2N497 | 2N6SE
2N488 | 2N657 | 2N4H8 | 2NB5T
Min. 10 20 12 30 1.5 0.1 ———
. 40 | 100 | 36 90 1.0 | 2.0 2.0
1/ Pulsed (see 4.4.1).

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.
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MIL-S-19500/74E

SPECIFICATION
MILITARY
MIL-3-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-T750 ~ Test Methods for Semiconductor Devices,

{Copies of specifications, standards, drawings, and publications required by suppliers in connec-
tion with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-S-19500, and as specified herein,

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions us. '
herein are defined in MIL-5-19500.

3.3 Design, construction, and physical dimensions. Transistor shall be of the design, construc-
tion, and physical dimensjons shown on figure 1.

3.3.1 Lead material and finish. Lead material and finish shall be gold-plated Kovar,” (Leads
may be tin-coated if specified in the contract ar order and it shall not be construed as adversely
affecting the Qualified-product status of the device, or applicable JAN marking (see 6. 2).

3,3.2 Terminal-lead length, Terminal-lead length (s) other than that specified onfigure 1 may
be furnished under contract or order (see 6. 2) where the devices covered herein are required
directly for particular equipment-circuit installation or for automatic-assembly-technique pro-
grams, Where other lead lengths are required and provided, it shall not be construed as adversely
affecting the Qualified-product status of the device, or applicable JAN marking (see 6, 2).

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
1, and 0L

3.5 Marking. The following marking specifled in MIL-S-19500 may be omitted from the body ol
the transistor at the option of the manufacturer:

{21 annir? ot
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(b) Manufacturer
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t

8

identification.
4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables [, I, and OI.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C inspections.

4.3.1 Group A inspection, Group A inspection shall consist of the examinations and tests speci-
fied in table L.
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DIMENSIONS

N
INCHES MILLIME TERS g "
MIN MAX | MIN MAX

LTR

1414 Nom 3.59 Nom
0707 Nom 1.80 Nom ]

AL 335] 370 | 851 | 9.40
B| .305] 335 | 7.15 | 851
C [ 240 260 | 6.10 | £.60
5 {1500 [ 1.750 [38.10 34453
E{ 016] 02l | A1 [ 5329
F | 06| 09 | AT | 4833
€1 .00 75 7
Wl ;
T 08 M5 [ | L8
K[ .08 01 [ g1 | 56
L] 03] .1z5 | 23] 3.8
M
N

NOTES:

.a\(.n.huru-—-
. 8

0 oo

. Metric equivalents (to the nearest .0l nm) are given for general informa tion only and are based upnn 1 inch = 25.4 mm.
Measured in the zone bevond 250 (6,35 mm) from the seating plane

Ble s MMM W Wi s | Wew Swis e

Measured in the zone 050 (127 mm) and .250 (6.35 mm) from lhe sealing plane,

Variations on dimension B in this zone shall not exceed .010 (.25 mm).

Qutline in this zone is not controllad.

‘§hen measured in a gaging plane G54 +,001, —.000 (1,37 +.0, —.00 mm) below tie seating plane ot the transistor
maximum diameter leads shall be within 007( 18 mm) of their true tocation relative lo @ maximen width tab. Smaller
diameter leads shall fall within the outiine of the maximum diameter lead tolesance. Figure 2 preferred measured methad,
The collector shall be internally connected to the case.

Measured from the maximum diameter of the actual device.

All 3 leads. (See 3.3.) and 3.3.2).

FIGURE 1. Physical dimensions of transistor types ZN497, 2N498, 2N656 and ZNBST. (TO-5)
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GAGE OUTLINE
OPTIONAL
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DIMENSIONS

INCHES MILLIME TERS
MIN MAX | MIN MAX

Jd409 | 14191 358 | 3.60 _
002 .onz2 ) Ly | L8l
182 89 1462 | 3.0
009 A1l 23 28
29 Nom 3.1% Nom
054 085 | 1.37 1.40
312 78 | 9.45 | 9.0
0350 ] 0355 .89 .90
150 Nom 3.81 Nom
0325 | .0335) .83 .85
J0595 | 0605 | 1.51 1.54

=
-t
]

rr|=|—|xjcym|m Q)] |

NOTES: -

1. The following gaging procedure shall be used: The use of a pin straightener prior to insestion in the gage is
permissible. The device being measured shall be inserted until its seating plane is .125:,010 {3.18 +.25 mm)
from the seating swface of the gage. A spacermay be used 1o obtain the .125 (3.13 mm) distance from the’ gage
seat prior to lorce application. A force of 8 0z +.5 0z shall then be applied parallel and symmeliical to the
dewce's_cylmdncal axis. When examined visually after the torce application (the force need nat be removed)
the seattng plane of the device shall be seated against the gage.

2. The location of the tab locator, within the limits of dimension C will be determined by the tab and Itange dimension

af the device being ctecked.
2 Matrir sruivalanie fin the nearset N1 mmY 2re aiuse fas oanaral infasmating acly amd aras bacad simma 1
Se IERLL CHUITOIEIND (WU LNE aCdiTAL LU bl ol XYl 101 BENIETa) iNHINa LiOn Oy and aié D4aSea updn |1

FIGURE 2. Gage for lead and tab lacation for transisior types ZN497, 2N498, ZN656 and 2NBST.

4
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MIL-5-19500/74E

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table IL .

ist of the examinations and tests speci-

4.3.3 Group C inspectlon. Group C inspection shall cons
fied in table . This inspection shall be conducted on the initial lot and thereafter every 6 months

during production.

4.3.4 Group B and group C life-test samples. Samples that have been subjected to group B,
340-hours life-test, may be continued on test to 1, 000 hours in order to satisfy group C life-test
requirements, These samples shall be predesignated, and shall remain subjected to.the group C
1, 000 hour acceptance evaluation after they have passed the group B, 340-hour acceptance criteria,
The cumulative total of failures found during 340-hour test and during the suhsequent interval up to
1, 000 hours shall be computed for 1, 000-hour acceptance criteria {see 4.3.3). .

4.4 Methods of examination and test, Methods of examination and teat shall he ag specified in
tables I, I, and 0.

4.4.1 Pulse measurements. Conditions for pulse measurement shall be as specified in gection 4
of MIL-STD-750,

4
4.4.2 Interval for end - point test measurements. End point tests shall be completed within the
following time limitations after completion of the 1aat test in the subgroup:

(a) Qualification inspection: within 24 hours.
(b) Quality conformance inspection: within 96 hours.

ABLE i. Group A inspection

MIL-STD-750 .i.‘ Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 - -—- - | =--
examination
Subgroup 2 ]
Breakdown voltage, 3011 | Blas cond. D; BVYcEO
collector to emitter Io = 250 pAdc
2N497, 2N658 80 | --- | vae
2N498, 2N657 100 === | Vdc
Breakdown voltage, 3011 | Blas cond. D; I, = 30mAdc; BVcEo
collector to emitter pulsed (see 4,4.71)
2N497, 2NG56 60 - Vde
2N488, 2N657 110 -—- Vdc
Breakdown voltage, 3001 Bias cond. D; BVeugo
collectar to base IC = 100 uAde
2N497, 2N656 60 --- | Vdc
2N498, ZN85T : ] 100 --- Vde
Breakdown voltage, 3026 Bias cond. D; BYggo| 8.0 ~-- Vde
emitter to base IE = 250 pAde
5
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TABLE . Group A inspection - Continued . —_
a MIL-STD-750 ,'1-: Limits
Examination or test P
cenm e * oA bh ok Natnile - mhal n Max Init
AVLC LIRS W WALS D Y ALAAST S AVASAA & AeaRAR
Subgroup 2 - Continued
Collector to base 3038 | Blas cond. D IcBO
cutoft current
2N4907, 2NB56 Vep = 50 Vde -—- 1.0 | pAdc
2N498, .2N657 Vep = 80 Vde === | 1.0 [ pAde
&:hgrcup 3 5
Forward-current 3076 Veg = 10 Vdc; hpg
transfer ratio Ic = 50 mAde
2N497, 2N498 10 40 | ~--
2N658, 2NB657 20 100 | ---
Forward-current | 3076 | Veg = 10Vdc; Io=200 mAdci hpg
transfer ratio pulsed {see 4.4.1)
2N497, 2N498 12 36 | ---
2N656, 2N657 . 30 90 | ---
Collector to emitter 3071 |Ig = 200mAdc; Ig = 40 mAdc; Vet 0.1 | 2.0 | vee
voltage (saturated) pulsed (see 4.4.1) -
Base emitter voltage 3066 | Test cond. B;1n= 200 mAdc; VBE --- 2.0 | vde
(nonsaturated) Vcg= 10 Vdc; pulsed
{see 4.4.1)
Magnitude of common-~ 3306 | Vg = 30 Vdc; [o= 30 mAdc; |hee| | 1.5 (10,0 | ---
emitter amall-sig'nai f= 10 MHz ) )

short-circuit forward-
current transfer ratio

Subgroup 4 10
High-temperature operation: T, = +150° C Icex
Collector o emitter cutoff 3041 |nBjas cond. A;
current VBg = -L5 Vdc
2N497, 2N656 Veg = 60 Vde --- 300 | zAde
2N498, 2N§5T VeE = 100 Vde === 300 | iAdc
Low-temperature operation: Ty = -55° C
Forva_'nrd-current transfer 3076 Veg = 10Vde; 1o = 200 mAdcj hFE
ratio pulsed (see 4. 4.1)
2N497, 2N468 6 -—- ---
2NE56, 2NB657 15 —— -

Source:jhttps://asdist.dla.mil -- Downloaded: 2016-1§-03T720:43Z
CIECKTe Source (o veriry that tnis 15 ine Current version oerore use.

&




MIL-S-19500/74E
TABLE II. Group B inspection

MIL-STD-750 x Limits
Examination or test P
Method Details D Symbol | Min Max | Unit
Subgroup 1 20
Physical dimensions 2066 | (See figure 1) - ——— e | ---
Subgroup 2 15
Solderabllity 2026 | Omit aging —— - —— ——
Thermal shock 1051 | Test cond. C - — U R
{temperature cycling)
Thermal shock (glass strain}| 1058 | Test cond. A -— — eam | cea
Seal (leak-rate) --~ | MIL-STD-202, method 112, --- -~- |5x1077 atm
test cond. C, procedureIl; cc/sec
test cond. A for groas leaks
Moisture resistance 1021 -— —-— cee | we-
End points: (See 4.4.2.)
Collector to base cytoif 3038 |Bias cond. D; IcBO
current
2N497, 2N656 Veg = 50 Vdc -« | 1.0 | pAdc
2N498, 2N657 Vep = 80 Vde —— 1.0 | pAdc
Forward-current transfer 3078 Io = 200 mAdc; Vo =10 Vdc; hpg
ratio pulsed (see 4, 4.1} I
2N497, 2N498 ! 12 38 | ---
2N656, 2NB5T ' 30 90 | ---
Subgroup 3 15 |
Shock 2018 | Nonoperating; 1500 G, [ SO R B
0.5 msec, 5 blows in l
each orientation: |
Xy, Y, ¥y and Z, ' l
Vibration fatigue 2046 | Nonoperating ' - ca- | ---
Vibration, variable fregquency| 2058 oo - S
Constant acceleration 2006 |10, 000 G; in each orienta- | ' - - ——— | =--
tion; Xy, Yy, ¥y, and 2;
|
Erd points: |
{Same as subgroup 2) i
!
Subgroup 4 15 i
i
Terminal strength 2036 |Test cond, E ;o= - -— _——
(lead fatigue) :
Subgroup 5 15 !
Salt atmosphere (corrosion) 1041 . . _——— -

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T20:53Z
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TABLE IL. - Group B inspection - Contirued

reduced {altitude
operation)

Source: https://assist.dla.mil -4
Check the source to verify that t

pressure = § mm Hg
for 60 sec min

Downloaded: 2016-12-03T20:53Z
ﬁis is the current version before use.

MIL-STD-750 z Limits
Examination or test P
Method Details D Symbol | Min Max | Unit
Subgroup 5 ~ Continued
End points:
{Same as subgroup 2)
Subgroup )
High-temperature llle 1031 Tatg = +200° C; “- cne | mwe ) ---
(nonoperating) t= 340 hrs (see 4.3.4)
End points: {See 4.4.2.)
Collector to base cutoff 3038 | Blas cond. D IcBO
current
2N497, 2N658 Vep = 50 Vde - 10 | pAde |
2N498, 2NE85T VCB a B0 Vde -—— 10 | pAde
Forward-current transfer 3078 | Vg = 10 Vde; I =200 mAdc; hee
Tatlo puised {see 4.4, i)
2N497, 2N498 9.8 45 -
2N656, 2N857 24 117 | ==~
Breakdown voltage, col- 3011 | Bias cond. D; L= 30 mAdc; BVeEo
lector to emitter pulsed (see 4.4. 1)
2N497, 2NB56 g0 -== | Vdc
2N498, 2ZNG657 100 --= | Vde
.
Suboroun 7 7
pdindl - hlbdon’ ~EY
Steady-state operation life 1026 |Tp = 25°C;Pp=0.8W; ———- SR IR
VCE = 40 Vdc; t = 340 hours
(see 4.3.4)
End points:
{Same as subgroup 6)
TABLE 1. Group € inspection
L Limits
MIL-STD-750 T m
Examination or test P
Method Details D Symbol | Min Max | Unit
Subproup & 15
Barcmetric pressure, 1001 Normal mounting; wa—— - - -

®
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TABLE II. Group ¢ inspection - Conttnued

MIL-5-10500/74E

Examination or test

MIL-STD-750

Method

Detalls

OvHr

Symbol

Limits

Min

Max

Unit

Sung_’ouE 1 - Cantinued

Measurement during test;

Collector to base cutoff
current

2N497, 2N656
2N498, 2N657

Subgroun 2

High-temperature life
(nonoperating)

End points:

(Same as subgroup 8
of group B)

Subgroup 3

Steady-state operation life

End points;

(Same as subgroup &
of group B)

SubEqu 4
Burnout by pulsing

End points:

{Same as subgroup 6§
of group B.)

3036

1031

1028

3005

Bias cond, D;

Vep = 60 vde
Vep = 100 Vdc

Tstg = +200° C (see 4. 3. 4)

Tao=25"C;Pp=0.8 W
VCE = 40 Vdc (see 4, 3. 4)

Prepulse cond, -
Te =25°C; Var = 0;
Ic="0 CE

Pulse cond. :

YCE= 40 Vde; Ic= 0.1 Adc;

tp = 60 sec, 1 cycle;
tr <8 sec; ty <6 sec

A=10

Icpo

100
100

pAde
pAde

3. PREPARATION FOR DELIVERY

5.1 See MIL-8-18500, section 5.

i i : -12- 20:537
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* 8, NOTES:

6.1 Notes, The notes specified in MIL-S-18500 are appllicable to this specification.

6.2 Ordering data,

{a) Lead finish if other than gold-plated Kovar. (See 3,3. 1)
(b) Terminal-lead length if other than specified on figure 1. (See 3.3.2.)

6.3 Chang_es from previous issue, Asterisks are not used In this revision to identify changes

with respect io the previous Issue, due to the extensiveness of the changes.

8.4 Substitution criterta. The devices cov

devices covered by the superseded MIL-S-19

Custodians:
Army - EL
Navy -EC
Alr Force = 11

Review activities:

Army - EL, MU, M1
Navy -EC
Aflr Force - 11, 17, 85

User activities:
Army - EL, SM
Navy - CG, MC, AS, OS
Air Force - 14, 19

ered herein are interchangeable with the corresponding

500/74D.
Preparing activity:
MNavy - EC
(Project 5961-0009-21)
Code "C" .\ }
10 -
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